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KCNQ4 gene

potassium voltage-gated channel subfamily Q member 4

Normal Function

The KCNQ4 gene provides instructions for making a protein that is part of a family of
potassium channels. These channels transport positively charged potassium atoms
(potassium ions) between neighboring cells. The channels play a key role in the ability
of cells to generate and transmit electrical signals. The specific function of a potassium
channel depends on its protein components and its location in the body. Potassium
channels made with the KCNQ4 protein are found in certain cells of the inner ear and
along part of the nerve pathway from the ear to the brain (the auditory pathway). To a
lesser extent, KCNQ4 potassium channels are also found in the heart and some other
muscles.

Because KCNQ4 potassium channels are present in the inner ear and auditory
pathway, researchers have focused on their role in hearing. Hearing requires the
conversion of sound waves to electrical nerve signals, which are then transmitted to the
brain. This conversion involves many processes, including maintenance of the proper
levels of potassium ions in the inner ear. KCNQ4 channels help to maintain these
levels, playing a critical role in the efficient transmission of electrical nerve signals from
the inner ear to the brain.

Health Conditions Related to Genetic Changes

nonsyndromic hearing loss

Several KCNQ4 gene mutations have been reported in individuals with nonsyndromic
hearing loss, which is loss of hearing that is not associated with other signs and
symptoms. Mutations in this gene cause a form of nonsyndromic hearing loss called
DFNAZ2. This form of hearing loss generally begins after a child learns to speak
(postlingual) and particularly affects the ability to hear high-frequency sounds. DFNA2
is described as progressive, which means it becomes more severe over time.

Most KCNQ4 gene mutations change one of the building blocks (amino acids) used
to make the KCNQ4 protein. Some mutations prevent the channel from reaching the
cell membrane, where it is needed to transport potassium ions. Other mutations lead
to the formation of abnormal channels that cannot transport these ions effectively.
The loss of functional KCNQ4 channels appears to cause a buildup of potassium ions
in certain cells of the inner ear, which damages those cells and leads to progressive
hearing loss in people with DFNA2.



Chromosomal Location

Cytogenetic Location: 1p34.2, which is the short (p) arm of chromosome 1 at position
34.2

Molecular Location: base pairs 40,784,012 to 40,840,457 on chromosome 1 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)
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Other Names for This Gene

DFNA2

KCNQ4_HUMAN

KQT-like 4

KV7.4

potassium channel, voltage gated KQT-like subfamily Q, member 4
potassium voltage-gated channel, KQT-like subfamily, member 4

Additional Information & Resources

Educational Resources

Biochemistry (fifth edition, 2002): Specific Channels Can Rapidly Transport lons
Across Membranes
https://www.ncbi.nlm.nih.gov/books/NBK22509/

Neuromuscular Disease Center, Washington University: KCNQ family of potassium
channels
http://neuromuscular.wustl.edu/mother/chan.html#kcngfam

GeneReviews

Deafness and Hereditary Hearing Loss Overview
https://www.ncbi.nim.nih.gov/books/NBK1434

DFNA2 Nonsyndromic Hearing Loss
https://www.ncbi.nim.nih.gov/books/NBK1209
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https://www.ncbi.nlm.nih.gov/gene/9132
https://www.ncbi.nlm.nih.gov/genome/tools/gdp
https://www.ncbi.nlm.nih.gov/books/NBK22509/
http://neuromuscular.wustl.edu/mother/chan.html#kcnqfam
https://www.ncbi.nlm.nih.gov/books/NBK1434
https://www.ncbi.nlm.nih.gov/books/NBK1209

Scientific Articles on PubMed

* PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28KCNQ4%5BTIAB%5D%29+0R
+%28DFNA2%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh
%5D+AND+%22last+1800+days%22%5Bdp%5D

OMIM

« POTASSIUM CHANNEL, VOLTAGE-GATED, KQT-LIKE SUBFAMILY, MEMBER 4
http://omim.org/entry/603537
Research Resources

 Clinvar
https://www.ncbi.nlm.nih.gov/clinvar?term=KCNQ4%5Bgene%5D

* Hereditary Hearing Loss Homepage
http://hereditaryhearingloss.org

* HGNC Gene Family: Deafness associated genes
http://www.genenames.org/cgi-bin/genefamilies/set/1152

*  HGNC Gene Family: Potassium voltage-gated channels
http://www.genenames.org/cgi-bin/genefamilies/set/274

* HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?g=data/
hgnc_data.php&hgnc_id=6298

* NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/9132

*  UniProt
http://www.uniprot.org/uniprot/P56696
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